Two groups of nine hens were fed a control diet or a diet supplemented with 7.5 g/kg CLA preparation for 5 weeks. Eggs were collected in the last week and their fatty-acid (FA) profile in yolks determined. Dietary CLA resulted in increased contents of saturated FA and CLA isomers, especially cis-9,trans-11 and tt CLA, decreased the content of mono-and polyunsaturated FA. The increased content of CLA isomers and reduced content of arachidonate in egg yolks can be considered beneficial for human health.
INTRODUCTION
In view of growing interest in functional foods in Europe, the development of animal products, including eggs, enriched with polyunsaturated fatty acids (PUFA, e.g. n-3) and conjugated linoleic acid (CLA), may have a positive impact on consumers' health. Generally, various nutritional strategies have been used to obtain PUFA-or CLA-enriched animal products, i.e. milk, meat and eggs. Among these products, CLAenrichment of eggs was frequently reported Pisulewski, 2003, 2005) . More recently, CLA-enriched eggs were found to be less susceptible to oxidation.
Nutritional strategies are considered a natural means of enriching animal products with functional components. However, they may be potentially deleterious. Therefore the outcome of such strategies should be strictly controlled. The objective of this study was to examine the effect of feeding CLA isomers to laying hens on the level of CLA isomers and other fatty acids (FA) in hen egg yolks.
MATERIAL AND METHODS
Eighteen 25-week-old laying hens (Hy-Line Brown) were equally distributed to 2 groups and maintained in individual cages for 5 weeks. The control group was fed a commercial layer diet supplying 2% sunflower oil, while the second group was on the same diet supplemented 1 with 7.5 g/kg of CLA (Luta-CLA 60; BASF 2 ). Eggs from each hen, collected on week 5 of the experiment 3 , were broken, yolks separated from albumen, and freeze-dried. The powdered yolk mass from control hens was averaged by mixing. For preparation of yolk mass from hens fed a diet with CLA, one sample of material was prepared by mixing all yolk. FAs were saponified and methylated as described previously (Czauderna et al., 2003 (Czauderna et al., , 2005 . Separation of FA methyl esters was carried out using GLC, while FA-containing conjugated double bonds were separated using Ag + -HPLC, with UV detection at 234 nm (Czauderna et al., 2005) .
RESULTS AND DISCUSSION
The CLA diet induced accumulation of CLA isomers and altered the content of other FAs in egg yolk lipids in comparison with control eggs (Table 1) . As expected, trans,trans (tt), cic,cis (cc) and cis-9,trans-11CLA (c-9,t-11 CLA) were preferentially incorporated into yolk lipids, compared with the fatty acid profile of dietary CLA. Moreover, the number of tt isomers in yolks exceeded the number of tt CLA isomers fed. This is consistent with a study (Czauderna et al., 2004) in which the number of tt isomers, their relative contribution and the ratio of c-9,t-11CLA to total CLA in rat livers were considerably higher than in the dietary CLA preparation. Pisulewski (2003, 2005) provided evidence that t10,c12 and t10,t12 isomers were more efficiently metabolised by animals than their c9,t11 homologues, and consequently the ratio of c9,t11 to t10,c12 was higher than that in dietary CLA (3.34 vs 1.06, respectively). The preferential accumulation of tt isomers in yolks from hens fed the CLA diet could have resulted from their slower metabolism and preferred geometric incorporation into phospholipids; moreover tt isomers are poor substrates for β-oxidation. Detailed analyses of Ag + -HPLC chromatograms showed that small amounts of c11,t13 (0.17%) and t8,c10 (5.02%) CLA isomers were incorporated into yolks. In view of the beneficial (anti-obesity, anti-atherogenic and anti-inflammatory) 1 as a replacement of sunflower oil 2 profile of the dietary CLA isomer mixture: t11t13, 0.08%; t10t12, 3.83%; t9t11, 3.84%; t8t10, 0.11%; t10c12, 44.02%; c9t11, 46.67%; c10,c12, 0.71%; c9,c11, 0.73% 3 average collected egg weight: 6.48 and 6.51 g egg mass/hen from the control and experimental groups, respectively health-related effects of CLA isomers in animals and humans, their enhanced incorporation into eggs may be considered beneficial. Dietary CLA increased the content of saturated fatty acids (SFA), and reduced that of mono-and polyunsaturated fatty acids (MUFA, PUFA); this is consistent with the findings of Pisulewski (2003, 2005) . The increased content of SFA and the concomitant decrease in the MUFA content -value of the concentration ratio: c9t11 isomer/t10c12 isomer = 1.06023 2 -CLA isomers determined using Ag + -HPLC and UV detection at 234 nm (Czauderna et al., 2005) 3 -sum of all above-named isomers and others eluted between: tt and ct/tc; ct/tc and cc isomers 4 -percentage contribution of specified isomers to the total CLA isomer mixture content 5 -sum of respective fatty acids presented in Table 1 (PUFA exclusive of CLA isomers) could result from inhibition of Δ9-desaturase in hens similarly as in porcine adipose tissue. The decreased content of C18:2n-6 in CLA yolk was probably due to substituting the CLA oil for sunflower oil (control). On the other hand, the decreased contents of derivatives of C18:2n-6 and C18:3n-3 could imply that CLA isomers compete with both C18:2n-6 and C18:3n-3 for Δ6-desaturase, the rate-limiting enzyme for the conversion of these FAs into C20:4n-6 and C22:6n-3, respectively. Since arachidonate, acting as a substrate for cyclooxygenase (COX) and lipooxygenase (LOX), gives rise to synthesis of proinflammatory eicosanoids (PG, TX and LT), its decreased content in eggs may be considered beneficial. According to recent findings, pro-inflammatory effects, inducing inflammatory reactions in the human body, may be responsible for a number of diseases, including atherosclerosis and cancer.
CONCLUSIONS
The finding that CLA isomers, especially c-9,t-11, are effectively incorporated into egg yolk lipids, makes hen eggs ideal targets for nutritional modification and development of functional foods that exert beneficial effects on human health. The ability of CLA to decrease the arachidonate content in yolk lipids enhances even further the functional properties of modified eggs. However, adverse changes in yolk FA profile (i.e. increased SFA content and decreased MUFA and PUFA content), suggest that further study in this field is warranted.
